I. INTRODUCTION
Formation of the surface of engineering parts is the central task, solved in the process of production of engineering parts. Currently, there is a steady trend towards producing products that satisfy the need for new ways of shaping products. According to the classification of shaping methods proposed by M. Burns [1] , there are the following methods of forming: subtractive, additive and formative.
The additive method is a method of forming, based on the layerwise addition of material volumes.
As a result of the analysis of published sources [2] [3] [4] [5] , it is revealed that there is no generalized model describing the relationship of materials and technologies. This is due to continuous modernization, technical progress and the creation of new ways of layer-by-layer cultivation of products [3] .
Based on the analysis, a block diagram was constructed describing the interrelationships between materials and technologies for additive production, in which, depending on the aggregate state, the type of material, its production state, by imposing constraints, it is possible to determine the technology and additive production method that is possible to apply for layer-by-layer cultivation of products from various materials (Figure 1 ).
According to the analysis of the literary sources, there are the following advantages of the use of additive technology in the processes of machines and mechanisms parts manufacturing [6] [7] [8] [9] [10] [11] [12] :
• Reduction of the production cycle time for the piece and the small-batch production.
• Reduction and simplification of the logistics chains. • The use of fundamentally new approaches to the design of the products that makes it possible to create complex parts that cannot be manufactured by the traditional machining methods.
• Saving of materials -in the processes of additive technologies is used the amount of material that is necessary for the production of a product.
• Simplification of production processes for the manufacture of the details.
However, despite the obvious advantages of additive technologies applying in industrial processes, in the regions the technology of layer-by-layer product cultivation has not been widely used -in the Kursk region at the most industrial enterprises the use of traditional machining technologies prevails in technological processes.
II. RELEVANCE AND PROBLEM STATEMENT
One of the problems of the additive technologies transfer and integration in the technological processes of high-quality domestic products manufacturing are [13, 15] :
• The high cost of the material and technical base of additive technologies. Technique for realizing the possibilities of additive production technologies is imported product for which correct and continuous work the imported materials, software are required.
• The lack of the regulatory framework -the standards used in the industry at the moment, do not contain information about additive technologies.
• Low level of awareness of the industrial enterprises supervisors about the capabilities of the region's leading innovation centers in the field of additive technologies.
• Low level of awareness of leading industrial centers about the regional industrial enterprises needs in additive technologies.
Thus, there are a number of the updated problems which have a negative impact on the efficiency of the additive technologies transfer to the industrial sector of the region.
III. THEORY AND PRACTICAL IMPLEMENTATION
In the absence of material and technical basis for the implementation of additive technologies, the task is to identify and systematically monitor the technological demands of the industrial sector enterprises, as well as the development of draft technology proposals from regional engineering centers and industrial centers which can have the significant impact on the long-term socioeconomic development. Systematic tracking of technological requests for additive technologies and the formation of technological proposals will help to inform the regional scientific and industrial sectors and, accordingly, to improve the efficiency of the additive technologies transfer to the real sector of the economy.
The effective centers for technological requests monitoring are regional centers of additive technologies, which unite the majority of the regional engineering activities, corresponding to the profile of the center. The team of the centers consists of the competent specialists who have completed additional training and internships in the relevant foreign companies and universities that have appropriate educational programs and laboratories [14, 16] .
The center for additive technologies promotes:
• processes of modernization and technological reequipment of industrial enterprises;
• transfer of innovative technological developments into production;
• creation of prerequisites and organization of the process of import substitution of technologies, equipment, materials.
An effective tool for realizing the tasks of technological requests monitoring is the creation of the information and analytical systems for such monitoring.
The existing information and analytical systems for technological requests monitoring often do not provide the sufficient information, limited by publication of texts of requests on Internet resources. In regions, due to the specific features of innovative development, the link between the scientific and industrial sectors is lost, which leads to the negative consequences associated with the slowdown in the economic development.
The availability of complete and reliable information on the technological request is the basis for the preparation of a technology proposal aimed at finding partnersin the field of scientific and technological cooperation aimed at increasing the competitiveness of domestic products.
To carry out an operative collection of information on the technological requests of the regional industrial sector for products and technologies of the additive production, the authors have developed information and analytical monitoring system [17] .
The algorithm of the information-analytical system is shown in the Fig. 2 and is based on the classification of materials and technologies of additive production, proposed above. The application of the technological requests monitoring system for additive technologies solves the problem of minimizing the costs of resources to find the necessary technological solution in accordance with the technological request on the use of the additive technologies.
The peculiarity of the proposed system is that its users can be people who are not specialists and experts in the subject area of additive technologies.
Developing the system, the authors followed the path of maximum simplification of the interaction processes between the user and the resource.
One of the main elements is the form of the technological request, which is formed by an expert method and contains information about:
• Brief description of the currently used technological process;
• Information about the problems which have arisen;
• Benefits for the consumer;
• Information about the company / organization that issues the technological request.
This form should contain only key information, because the detailed technical description makes it difficult to find a solution.
The above code fragment is a form implementation using the HTML markup language and cascading style tables. This form is subject to placement on the Internet portal which allows you to effectively capture key information. However, the request form carries only information you need to know to understand the essence of the technological request.
In order to create a full-fledged system for additive technologies technological requests monitoring, the obtained data were tied to the certain automated work algorithm. Therefore, an important task was to create a set of guiding questions that will help to translate the process of manual work into an automatic one. For this, following the collection of results, a database was created, by collecting answers to sorting questions. The principle of this distribution is: it is first necessary to choose the aggregate state of the substance used in the technological process of detail manufacturing (solid or liquid); depending on the previous answer, the system suggests making a choice from the next list. If the liquid state is selected, the system automatically determines that it is a polymer, and offers a list of production conditions (wire, gel, powder). If the state is solid, the system asks which material is used: ceramics, composite, metal, paper, and further, depending on the selected material, certain actions are performed. If a metal is selected, it is also necessary to choose the material used: wire, powder, feedstock or sheet. For composites, ceramics and paper, the system itself determines the material (composite, ceramic -powder, paper -sheet).
The final step is to determine the production method: if powder or feedstock is selected, powder coating is automatically selected, and further application types are provided (selective laser sintering, direct laser sintering, selective laser melting, electron beam melting, selective thermal sintering). For a sheet, lamination is determined; for gel -polymerization, where you can choose stereolithography or POLYJET; for wire -extrusion (layered surfacing).
After the distribution, all requests are entered in the corresponding table of the relational database. Most databases have a table structure, which consists of many related tables. In the table, the data address is determined by the intersection of rows and columns. For each type of processing, a table is created in the database, in which all information about the relevant request is stored. The database is an SQL database, data management is performed using SQL queries.
Thus, each technological request, depending on the selected parameters, replenishes the corresponding database table.
The next action of the information-analytical system is the search for a database with the proposals of enterprises, if the query data coincide, then the result is about the presence of the proposal for a particular query. A selection is made of all organizations where the corresponding type of opportunities in the field of additive technologies occurs and sorts the results of the query by name. After selecting an organization, the system sends a request for the possibility of accomplishing the task, if there are no organizations, then the proposal is sent to all who entered the list on the request made. After confirmation of execution, the request is marked as completed and is sent to the archive [18] .
Thus, by establishing certain selection criteria, it is possible to automate the system of requests distribution and proposals, which makes it possible to create a system that, based on the data already available, will independently compare the available request and the corresponding organization that has the necessary resources in the field of additive technologies. Fig. 2 . Algorithm of the information-analytical system work of technological requests monitoring for the additive production products and technologies
The result is an intelligent decision support system that not only collects data, but also brings them to the end user, that is an important element in finding solutions to the problems in the field of additive technologies.
The limited volume of the article makes it difficult to describe in detail all the operations of creating and applying the system of technological requests automated monitoring, therefore only the main works of this system were considered.
IV. DISCUSSION OF RESULTS
The above-mentioned information and analytical system for technological requests monitoring of the additive production products and technologies allows to receive automatically information on technological proposals and to direct the response to such requests in the form of technology proposals, thus stimulating the transfer of additive technologies to the industrial sector of the region.
